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MOTIVATION 

•  Evaluate tracer measurements from            
AIRS and IASI 
– Plans to have these measurements for ~20 years 

•  Global and long‐term studies 

– 4x daily coverage between the 2 instruments 

•  Exploit wide horizontal coverage of satellite 
instruments to provide large‐scale context for 
aircraV measurements  



OUTLINE 

•  Data descripGon 

•  AircraV – AIRS/IASI O3 
–  VerGcal Profiles 

•  Comparisons to Aura/MLS 
– Horizontal Variability 
– O3‐PV Analysis 

•  AircraV – AIRS/IASI CO 
•  Comparisons to MOPITT 



Stratosphere‐Troposphere Analysis of Regional Transport Experiment (START08) 
and 

HIAPER Pole‐to‐Pole ObservaBons of Atmospheric Tracers (Pre‐HIPPO) 

April – June, 2008 

Science Goals: 

‐  Characterize the chemical and dynamical 
properGes of the extratropical UT/LS 

‐  InvesGgate the role of different transport 
pathways on the distribuGon of key chemical 
tracers in the UT/LS region 

‐  Provide key measurement informaGon to 
improve the coupling between chemistry 
and dynamics in chemistry‐climate models 

‐  Map the distribuGon of greenhouse gases 
to track seasonal changes in sources and 
sinks 



ParGcipants: 
‐ NCAR 
‐ NOAA 
‐ Univ. of CO 
‐ Harvard Univ. 
‐ Texas A&M Univ. 
‐ Univ. of Miami 

18 Research Flights,   123 Flight Hours 

NSF/NCAR High‐performance Instrumented Airborne Pladorm for Environmental Research (HIAPER) 

Gulfstream‐V (GV) 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•  2,378 spectral bands in 
the IR (3.7 – 15.4 µm) and 
4 in the Visible   (0.4 – 1 
µm) 

•  +/‐ 49.5 degree swath 
•  9 FOV, 45 km horizontal 

resoluGon at L2 
•  Launch: May 2002 
•  PM Equator‐crossing 
•  Aboard Aqua 

•  8,461 spectral bands in 
the IR (3.7 – 15.4 µm) 

•  +/‐ 48.3 degree swath 
•  4 FOV, 50 km horizontal 

resoluGon at L2  
•  Launch: October 2006 
•  AM Equator‐crossing 
•  Aboard METOP‐A (plans 

for METOP‐B in 2010 and 
METOP‐C in 2015) 

AIRS  IASI 



AIRS InformaGon Content 

Maddy and Barnet, IEEE, 2008 







VerGcal Profiles: 

How good do AIRS and IASI capture  
Troposphere‐Stratosphere TransiGon in Ozone? 





Three Trapezoids in the UT/LS region 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NOAA 
GV NOAA 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IASI 

AIRS ‐ GV 
IASI ‐ 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GV Res. 
Trapezoid Res. 



GV  AIRS  IASI 

AIRS ‐ GV  IASI ‐ GV 



 103 – 142 hPa 
142 – 212 hPa 
212 – 300 hPa 

R=0.97 

R=0.87  R=0.88 



Horizontal Variability: 

How good do AIRS and IASI capture  
Ozone gradients in the horizontal? 





1                              5                                                            10                         15                      20                            25                            29 
                    Leg Number 

GV   AIRS 

GV   IASI 



N Legs = 29 
Total pixels = 288 



Ozone – PV Analysis: 

A valuable applicaGon for the 
AIRS and IASI datasets 





CO 
(400‐600 mb) 

Satellite vs GV 

AIRS  IASI 

MOPITT 



Conclusions 

•  AIRS and IASI provide daily observaGons with 
wide horizontal coverage, which allow for a 
be(er dynamical and chemical characterizaGon 
of the UT/LS 

•  AIRS and IASI show agreement with GV in: large‐
scale O3 features, horizontal gradients in O3, and 
large‐scale CO variability 

•  AIRS and IASI show comparable performance to 
satellite instruments with well‐established data 
characterizaGon 







Tropospheric Intrusion Flight 



Stratospheric Intrusion Flight 



Stratosphere  Tropopause Region 



              Stratosphere 
(with Tropospheric Intrusion) 

Tropopause Region 



Stratosphere              Troposphere  
(with Stratospheric Intrusion) 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